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via MIB destabilization. We propose that the observed mechanism of
binary cell fate determination may have a general signiﬁcance for
asymmetric divisions of polarized progenitor cells in different tissues.
doi:10.1016/j.ydbio.2008.05.236
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Characterization of calcium channel subunit expression in the
developing Xenopus laevis nervous system
Lauren Miller, Brittany Johnson, Margaret S. Saha
Department of Developmetal Biology, College of William and Mary,
Williamsburg, VA, USA
A number of studies have linked the speciﬁcation of neurotrans-
mitter fate to calcium activity in the developing vertebrate nervous
system, with the frequency of calcium spikes correlated with speciﬁc
neurotransmitter fates. However, the speciﬁc calcium channel
subunits responsible for these transients have yet to be established.
Identiﬁcation and characterization of these calcium channels and their
expression patterns will help elucidate the mechanisms by which
calcium inﬂuences neurotransmitter phenotype development. Using
RT-PCR, we have identiﬁed calcium channel genes expressed during
critical stages of neural development. In situ hybridization on late
neurula through swimming tadpole embryos has revealed the
following expression patterns. Gamma 8 is expressed in the brain,
spinal cord, and optic vesicle while alpha 2 delta 3 is expressed in the
brain, spinal cord, optic vesicle, and cranial nerve. Alpha 1B is
expressed in the midbrain, hindbrain, and cranial nerve, while alpha
1E is expressed in the forebrain. Beta 1 and beta 4 are expressed in the
forebrain, midbrain, and bilaterally in the hindbrain. Beta 3 is
expressed in the retina and cranial nerve. These data suggest that
these subunits may be involved in regulating calcium activity in
developing neurons. Fluorescent in situ hybridization will allow
visualization of coexpression of these subunits with neurotransmitter
phenotype markers and will potentially allow us to correlate speciﬁc
calcium channels with speciﬁc neurotransmitter fates.
doi:10.1016/j.ydbio.2008.05.237
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A novel in vitro system of primary Xenopus ectodermal explants to
determine the speciﬁc function of pan neural SoxB1 proteins
Tenley C. Archer, Elena M. Silva Casey
Department of Biology, Georgetown University, Washington, DC, USA
Currently, the only way to study gene function by overexpression
in amphibians is to inject mRNA into whole embryos and assay the
effects in the embryo or tissue explants. While this system is very
useful, it has some limitations. Injected mRNA is translated immedi-
ately and is degraded as the embryo develops. Explants have a ﬁnite
life span. A result of these limitations is that similar mammalian
experiments often do not reconcile with the amphibian data. Our goal
is to develop a multipotent Xenopus primary culture system that
allows us to generate stable cell lines that are hearty, easy to re-
establish and can be used to study early cell fate choices. In cell
cultures, mRNA can be constitutively expressed via transfected DNA
vectors. For example, overexpression of Sox1 or Sox2 in mouse
embryonic cell cultures induces neural differentiation. In Xenopus
explants however, only overexpression of Sox1 mRNA can convert
naive ectoderm into neural tissue, whereas Sox2 and Sox3 cannot. An
amphibian in vitro model system will bridge the gap between the
limitations of amphibian research and the more powerful mammalian
in vitro tools. We have shown that Xenopus multipotent blastula cells
cocultured with an irradiated Xenopus ﬁbroblast feeder layer can
survive and proliferate in culture. These cells can be transfected with
each of the SoxB1 genes and the green ﬂuorescent protein gene. Long-
term culture of the embryonic cells under the instructive signals of
each of the Sox proteins should recapitulate their speciﬁc and
potentially unique functions in vivo.
doi:10.1016/j.ydbio.2008.05.238
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Characterization of neurotransmitter phenotypes in the
developing Xenopus retina
Rebecca F. Lowdon, Margaret S. Saha
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23185, USA
The determination of appropriate neurotransmitter phenotypes is
a critical aspect of neural development. Because of its organization
and accessibility, the developing retina is an excellent system for
studying neurotransmitter phenotype determination. To investigate
this question in the developing Xenopus retina, we are characterizing
the expression patterns of a variety of neurotransmitter phenotype
markers in the retina during early development. Speciﬁcally, we are
using multiplex ﬂuorescent in situ hybridization to determine the
temporal and spatial expression patterns of marker genes for
glutamatergic (xVGlut1), GABAergic (xGAT1 and xGAD67), and glyci-
nergic (xGlyT2) phenotypes in late tailbud to swimming tadpole stage
embryos. Confocal analysis of cryosections has allowed us to
characterize the expression of each neurotransmitter marker on the
cellular level and create a spatial and temporal “map” of neurotrans-
mitter phenotype expression and the co-localization of markers.
doi:10.1016/j.ydbio.2008.05.239
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Otic placode speciﬁcation in Xenopus by hindbrain-derived signals
Byung-Yong Park, Jean-Pierre Saint-Jeannet
Department of Animal Biology, Veterinary Medicine, University of
Pennsylvania, Philadelphia, PA, USA
The otic placode is a thickening of the head ectoderm that will
develop into the inner ear. Otic placode induction is believed to
depend on signals derived from surrounding tissues, the mesoderm
and the prospective hindbrain. To deﬁne the tissues and signaling
molecules involved in this inductive process in Xenopus, we tested
the ability of segments of the neural plate (NP), isolated from
different axial levels, to induce the otic marker Pax8 when
recombined with blastula stage animal caps (AC). We found that
one single domain of the NP had Pax8-inducing activity in this assay.
This NP domain corresponds to a region of the hindbrain expressing
high levels of Krox20. Interestingly, a large portion of these
recombinants formed otic vesicle-like structures after 24 h in culture.
Lineage tracing experiments indicate that these vesicle-like struc-
tures are entirely derived from the AC and express several pan-otic
markers. Pax8 activation in these recombinants depends on active Fgf
and Wnt signaling, as interference with these signaling pathways in
the AC blocks Pax8 induction. Wnt1, Wnt8, Fgf3, and Fgf8 are co-
expressed in this region of the NP and are therefore good candidates
as otic placode inducers. While individual knockdown of these
ligands had little effects in the whole embryo, the simultaneous
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depletion of at least two of these factors resulted in decreased otic
expression of Pax8 and Sox9. Furthermore, the co-expression of Fgf
and Wnt is necessary to activate Pax8 in isolated AC. These results
indicate that the combined activity of hindbrain-derived Fgf and Wnt
molecules plays an essential role in otic placode speciﬁcation in
Xenopus.
doi:10.1016/j.ydbio.2008.05.240
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Fgf8a and Wnt8 are acting in the same pathway to specify the
neural crest in Xenopus
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Neural crest (NC) induction depends on two signaling pathways, a
Bmp signal which must be partially attenuated by Bmp antagonists,
and a separate signal mediated either by a canonical Wnt or Fgf. In
Xenopus the mesoderm underlying the NC-forming region has been
proposed as a source of this secondary signal. Wnt8 and Fgf8a are
expressed in the mesoderm around the time of NC speciﬁcation, and
interference with either pathway results in a similar loss of NC cells
suggesting that these factors are both required to specify the NC.
However, it is unclear whether this dual requirement reﬂects the fact
that these signaling molecules are operating in the same or in parallel
pathways. Here we describe experiments that test these possibilities.
While Wnt8 expression can restore NC progenitors in Fgf8a-deﬁcient
embryos, Fgf8a is unable to generate NC cells in Wnt8-depleted
embryos. In animal caps Wnt8 or Fgf8a in combination with the Bmp
antagonist chordin activate a broad range of NC-speciﬁc genes
without inducing mesoderm. We found that the NC-inducing activity
of both Wnt8 and Fgf8a was speciﬁcally inhibited by Wnt8-MO or β-
catenin-MO antisense oligos. Moreover, Fgf8a knockdown results in a
dramatic loss of Wnt8 expression in the mesoderm. Consistent with
this observation Fgf8a is a potent inducer of Wnt8 in both whole
embryos and animal caps. We propose that Fgf8a has no NC-inducing
activity of its own, rather Fgf8a activates Wnt8 in the mesoderm
which in turn promotes NC formation in the overlying ectoderm
primed by Bmp antagonists.
doi:10.1016/j.ydbio.2008.05.241
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Developmental potential of migrating neural crest cells
Vivian M. Lee
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Neural crest is a multipotent stem cell population that contributes
to a plethora of cell types in the vertebrate body. Shortly after their
induction, neural crest cells transiently reside in the dorsal neural
tube, undergo an epithelial–mesenchymal transition, and then
migrate extensively throughout the embryo. In order to understand
the mechanisms that can regulate migration and differentiation of
neural crest cells, we compared the gene expression proﬁles of
migrating neural crest cells during different stages of development.
We puriﬁed neural crest cells from St.16 chick embryos (embryonic
day 2) when they are actively migrating and from St.19 (embryonic
day 3) when they are beginning to condense, and interrogated their
transcripts by macroarray and microarray. We found that there are
signiﬁcant differences in gene expression as neural crest cells migrate
towards their destinations, which might reﬂect their transition from
migration to differentiation. We next asked if plasticity of neural crest
cells might also change as migration proceeds. We challenged the
developmental potential of puriﬁed migrating and condensing neural
crest cells by heterochronically transplanting them into younger
embryos. Our preliminary results showed that both migrating and
condensing neural crest cells homed to normal neural crest targets
such as cranial ganglia in the head. Grafted neural crest cells could
incorporate into cranial ganglia along with host neural crest cells and
differentiate into neurons. We are currently analyzing if both
population of donor cells (migrating vs. condensing neural crest)
have the same capacity to differentiate into various neural crest
derivatives after transplantation.
doi:10.1016/j.ydbio.2008.05.242
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Genome wide transcription proﬁle of migrating neural crest cells
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Neural crest is a unique vertebrate cell type that migrates
extensively throughout the embryo and forms a plethora of
derivatives including most of the peripheral nervous system,
craniofacial skeleton, and melanocytes. To identify new genes
associated with neural crest cell migration and differentiation, we
isolated migrating neural crest cells from different stages and
compared their expression proﬁle using microarray. We compared
stages 10 (8–11 somites) and 13 (19–21 somites) cranial neural crest
(CNC) and stages 16 and 19 trunk neural crest (TNC) to examine
genes that were expressed in cells that had exited the neural tube
shortly vs. those that had migrated further. We saw large, global
changes in transcript proﬁles in different population of migrating
neural crest cells — 803 genes were upregulated and 2950 were
downregulated in stage 13 compared with stage 10 CNC, and 432
genes were upregulated and 255 were downregulated in stage 19
compared to stage 16 TNC. In particular, genes in several functional
groups showed striking differences in expression as migration
progressed, these included molecules associated with cell movement,
cell growth and proliferation, cell death, and gene expression. We
also compared stage 10 CNC and stage 16 TNC cells to identify
differentially expressed genes; 377 transcripts were upregulated and
943 were downregulated in stage 10 CNC compared to stage 16 TNC.
Signiﬁcantly, 25 genes in the Homeobox family were expressed at
much higher levels in TNC vs. CNC (40–100 fold increase). We have
validated our microarray results by qPCR and we will conﬁrm some
of the gene expression by in situ hybridization.
doi:10.1016/j.ydbio.2008.05.243
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Intrinsic features of the caudal-most neural crest cells in chick
embryo
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